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cortex interface, corn, 130 
Acid growth theory, auxin-induced cell elon- 
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Acid invertase 
carbon partitioning and growth, starchless 
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Actin, purification and characterization, 
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Acyl coenzyme A, organ and development- 
specific lysophosphatidate acyltrans- 
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nological characterization, tapetal 
protein, 822 
Antioxidants, manganese deficiency and, 
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Apple, fruit, ethylene-forming enzyme, 751 
Arabidopsis thaliana 
acetohydroxyacid synthase, expression in 
E. coli, feedback inhibitors, 812 
cloning and characterization, topoisomer- 
ase I gene, 1493 
cold-regulated cor15 gene, DNA sequence 
analysis, COR15 polypeptide, 519 
gene expression, 81-kilodalton heat-shock 
proteins, 383 
gene with sequence similarity, S-locus re- 
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biogenesis, 197 
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vegetative and seed-specific forms, tono- 
plast intrinsic protein, vacuolar mem- 
brane, 561 
Arabinogalactan protein, histidine-rich ex- 
tensin from corn, 538 
Arachis hypogeae (see Peanut) 
Armoracia rusticana (see Horseradish) 
Artichoke, Japanese, extravacuolar enzyme 
in tubers, galactinol synthase, 1251 
Artichoke, Jerusalem, oxidation of external 
NAD(P)H, mitochondria, 1037 
Ascorbate, changes in system, seed devel- 
opment, broad bean, 235 
Asparagine, boric acid and, allantoate accu- 
mulation, soybean leaves, 1670 


gus 
mesophyll cells 
production and efflux, 4-aminobutyrate, 
659 
proton/.-glutamate symport, regulation 


of intracellular pH, 665 
Asparagus sprengeri (see Asparagus) 
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cDNA with sequence relatedness, algal 
caltractin gene, 1734 
expression of osmotin-like genes, 329 
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cytokinins and, new bioassay, 1090 
-induced cell elongation, acid growth 
theory, 1271 
-induced growth, different pH optima, oat 
coleoptiles, 1556 
redistribution, first positive phototropism, 
corn coleoptiles, 1302 
-stimulated growth in pea, inhibition, xy- 
loglucan oligosaccharides, 180 
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mation, 1562 
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expression, 1226 

differential detergent stability, major light- 
harvesting complex II, thylakoids, 830 
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regulation by ATP, 134 

group 3 LEA gene HVAI regulation, cold 
acclimation, 338 
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tosolic levels, 996 

microsomal membranes, in vitro process- 
ing, tomato proteinase inhibitor I, 378 
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nine aminotransferase, 1520 
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sorption, 1294 
temperature-dependent water and ion 
transport properties, 34 
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ated isoforms, imbibition, 1009 
seedling roots, comparative kinetics, ni- 
trate and nitrite uptake, 1124 
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developing seeds, quantitative analysis, 
photosynthate unloading, 635, 643 
dissection of nodule development, Rhizo- 
bium purine auxotrophs, 401 
flower reproductive organs, major cell wall 
disruption, 9.5 cellulase and other hy- 
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photosystem II, 589 
mode of action of ethylenediurea, 1388 
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leaf, circadian regulation, starch and su- 
crose synthesis, 1393 
plasma membrane 
H*-hexose symporter, 945 
substrate specificity, H*-sucrose sym- 
porter, 439 
storage tissue, syringomycin-stimulated 
phosphorylation, plasma membrane 
H*-ATPase, 1314 
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Bicarbonate, concentration by Synechocystis 
PCC6803, 601 
Biotin 
differential accumulation of enzymes, car- 
rot somatic embryogenesis, 1699 
3-methylcrotonyl-coenzyme A carboxyl- 
ase and, characterization, higher plant 
mitochondria, 450 
Birch, European white, induction of nitrate 
assimilatory enzymes, 837 
Borage, changes in fluorescence quenching, 
dithiothreitol feeding, illuminated 
leaves, 124 
Borago officinalis (see Borage) 

Boric acid, asparagine and, allantoate accu- 
mulation, soybean leaves, 1670 
Bradyrhizobium japonicum, pyrroline-5-car- 

boxylate reductase, soybean nodules, 
119 
Brassica juncea, production of phytochelatin- 
cadmium-sulfide complex, 817 
Brassica napus (see Canola) 
Brassica oleracea (see Cauliflower) 
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corn and, effect, low root medium pH, 415 
differential detergent stability, major light- 
harvesting complex II, thylakoids, 830 
fatty acid epoxygenase, specificity, 987 
guard cell protoplasts, blue light-depend- 
ent proton pumping, 1416 
leaf, end-product inhibition, photosyn- 
thesis, 1443 
leaf polyphenol oxidase, 60-kilodalton 
protein, susceptibility to proteolytic 
cleavage, 317 
seed development, changes in ascorbate 
system, 235 
Bundle-sheath extensions, photographic sur- 
vey, deciduous dicots, 1677 
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exposure of maize seedlings, alteration of 
thiol pools, roots and shoots, 8 
-glutamylcysteine synthesis, maize seed- 
lings, 428 
production of phytochelatin-cadmium- 
sulfide complex, production by Bras- 
sica juncea, 817 
Calcium 
blue light-dependent proton pumping, Vi- 
cia faba guard cell protoplasts, 1416 
inorganic nutrient elements, growth and 
deposition, developing corn leaves, 
972 
methyl jasmonate and, senescence, rice 
leaves, 1693 
properties and partial protein sequence, 
plant annexins, maize and Lilium lon- 
giflorum, 864 
Calcium chloride, sodium chloride and, 
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water transport across root cells, 
maize seedlings, 886 
Calmodulin, blue light-dependent proton 
pumping, Vicia faba guard cell proto- 
plasts, 1416 
Calorigen, salicylate as a new plant hor- 
mone, 799 
Calvin cycle, repression of plastidic isoen- 
zymes, barley mutant “albostrians’, 
895 
CAM plants, see also Crassulacean acid me- 
tabolism 
phosphoenolpyruvate carboxylase, oligo- 
merization and regulation, 755 
Portulacaria afra, fluorescence quenchi 
varied photosynthetic modes, 1309 
Canola 
changes in lipids during seed storage, ca- 
lorimetric study, 310 
differential detergent stability, major light- 
harvesting complex II, thylakoids, 830 
hastening of embryo development, frost, 
abscisic acid and dessication, 700 
microspore development and culture, 
plant growth environment effects, 
468 
Capsicum annuum (see Pepper) 
Carbohydrate 
growth kinetics and leaf phosphate con- 
tent, high CO, vs. high light, clover, 
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intermediates in the endosperm, starch- 
deficient maize genotypes, 146 
Carbon 
bicarbonate concentration, Synechocystis 
PCC6803, 601 
inorganic transport, ictA/ndhL gene, Syne- 
chocystis PCC6803, 1604 
partitioning and growth, starchless to- 
bacco mutant, 1449 
sink-source interactions, molecular ap- 
proaches, 1267 
Carbon dioxide 
atmospheric enrichment, photosynthesis, 
growth of sour orange trees, 341 
enhancement of growth and photosyn- 
thesis, rice, 473 
high, growth kinetics and phosphate con- 
tent, clover leaves, 89 
nonsteady-state exchange in spinach 
leaves, biphasic activation, ribulose 
bisphosphate carboxylase, 298 
photosynthetic exchange in soybean, ri- 
bulose-1,5-bisphosphate _regenera- 
tion, induction requirement, 227 
2’-Carboxyarabinitol 
Mesembryanthemum crystallinum leaves 
levels, 1546 
metabolism, 1551 
Carnation, senescing flowers, ethylene bio- 
synthetic pathway transcripts, 526 
Carrot 
somatic embryogenesis, differential accu- 
mulation, biotin enzymes, 1699 
wound-inducible glycine-rich _ protein, 
1689 
Casein kinase 2, -type protein kinase, char- 
acterization, pea nuclei, 686 
Castor bean 
control of photosynthesis and stomatal 
conductance, leaf to air vapor pres- 
sure deficit, 1426 
developmental analysis of enolase iso- 
zymes, 748 
phosphoenolpyruvate carboxylase activity, 
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concentration in endosperm, 445 
pyrophosphate-dependent phosphofruc- 
tokinase, genes for a- and 6-subunits, 
castor bean, 1245 
Catalase 
inhibition by 3-amino-1,2,4-triazole, to- 
bacco leaves, 533 
nucleotide sequence of cDNA, Arabidopsis 
thaliana, 1726 
Catharanthus roseus, cytoplasmic acidifica- 
tion, inorganic phosphate uptake, 672 
Cathepsin H, purification and characteriza- 
tion of aleurain, 848 
Cations 
inorganic, metabolic inhibitors and, pu- 
trescine transport in maize seedling 
roots, 508 
interactive effects on root elongation, cell- 
surface electrical potential, wheat, 
1461 
Cauliflower 
primary structure of cytochrome bs, pep- 
tide and cDNA sequences, 1254 
S-locus receptor kinase, Arabidopsis thal- 
iana gene, sequence similarity, 284 
Celery, induction of somatic embryogenesis, 
phenoxy acid growth regulators, 111 
Cell cycle, progression in corn and pea, ef- 
fects of absorption, sethoxydim, 1650 
9.5 Cellulase, other hydrolases and, flower 
reproductive organs, major cell wall 
disruption, 1015 
Cell wall 
auxin-induced cell elongation, acid growth 
theory, 1271 
disruption, flower reproductive organs, 9.5 
cellulase and other hydrolases, 1015 
localized patch clamping, plasma mem- 
brane of polarized plant cell, Fucus 
spiralis, 1686 
Chilling, see also Cold 
abscisic acid-induced tolerance, maize sus- 
pension-cultured cells, 707 
phase behavior and permeability, thyla- 
koid lipid vesicles, 912 
tolerance in rice, molecular cloning, gene 
characterization, 1146 
Chitin, elicitation of diterpene biosynthesis 
in rice, 1169 
Chitinases 
barley seed, embryo-associated isoforms, 
imbibition, 1009 
biochemical plant responses to O3, tobacco 
leaves, 1321 
Chlamydomonas reinhardtii 
membrane-bound protease, purification 
and characterization, 932 
regulation of cell division, blue light, 1370 
Chloride 
light-dependent changes, cytoplasm, Ere- 
mosphaera viridis, 103 
~~ transport activity, purified vacuolar 
H*-ATPase, oats, 925 
7-Chloro-4-nitrobenzo-2-oxa-1,3-diazole, 
binding to essential cysteine residues, 
tonoplast H*-ATPase, mung bean hy- 
pocotyls, 652 
Chlorophyll a/b binding proteins, deletion 
mutants, importation into chloro- 
plasts, pea, 247 


ion, nuclear muta- 
tions, Arabidopsis thaliana, 1005 

expression, microsporogenesis, 
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inner envelope, K* stimulation and ATP- 
ase activity, spinach, 553 
Chloroplast coupling factor 1, membrane- 
bound and soluble, characterization 
of activation, thioredoxin, 153 
Chloroplasts 
Arabidopsis thaliana, biogenesis at low 
temperature, membrane lipid polyun- 
saturation, 197 
biogenesis 65 enzymic conversion of pro- 
toporphyrin IX, Mg-protoporphyrin 
IX, cucumber etiochloroplasts, 1134 
importation of chlorophyll a/b binding 
proteins, deletion mutants, pea, 247 
Latuca sativa, Mehler-peroxidase reaction, 
zeaxanthin formation, 1354 
photooxidative destruction, peroxisomal 
NADH-dependent hydroxypyruvate 
reductase, cucumber cotyledons, 681 
Chromatography, isotope dilution gas, meas- 
urement of indolebutyric acid, to- 
bacco, 1719 
Circadian rhythm, regulation of starch and 
sucrose synthesis, sugar beet leaves, 
1393 
Citrullus lanatus (see Watermelon) 
Citrus aurantium (see Orange, sour) 
Citrus reticulata (see Mandarin) 
Cladosporium fulvum, effect of specific elici- 
tors, tomato suspension cells, 1208 
Clover, growth kinetics and leaf phosphate 
content, transfer to high CO, atmos- 
phere, high light and ambient air, 89 
Cold, see also Chilling 
acclimation 
cDNA 50-kDa protein, wheat, 1381 
genetically related peaches, 1562 
group 3 LEA gene HVAI regulation, bar- 
ley, 338 
70-kDa heat shock cognate proteins, 
spinach, 1362 
environment, formation of “plastid ini- 
tials’, winter buds of poplar, 1657 
-induced microtubule depolymerization, 
lithium, spinach mesophyll cells, 1716 
-regulated Arabidopsis gene cor15, DNA 
sequence analysis, COR15 polypep- 
tide, 519 
treatments and binding stability, photo- 
system II extrinsic proteins, photo- 
inhibition susceptibility in pea, 21 
Coleoptiles 
corn, auxin redistribution, positive photo- 
tropism, 1302 
oat, auxin-induced growth, different pH 
optima, 1556 
Commelina benghalensis, blue light-depend- 
ent proton pumping, Vicia faba guard 
cell protoplasts, 1416 
Computer-simulated evaluation, mecha- 
nisms for sequestering metal ion ac- 
tivity, plant vacuoles, 621 
B-Conglycinin, storage protein mobilization, 
major protease, soybean, 725 
Corn 
accumulation of group 3 late embryogen- 
esis proteins, 607 
anaerobic respiration in root tips, low-oxy- 
gen acclimation, 213 
cell cycle progression, effects of absorp- 
tion, sethoxydim, 1650 
changes in lipids during seed storage, ca- 
lorimetric study, 310 
chloroplast and mitochondrial 
expression, microsporogenesis, 396 
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coleoptiles, auxin redistribution, positive 
phototropism, 1302 
differential detergent stability, major light- 
harvesting complex II, thylakoids, 830 
effect of low root medium pH, 415 
high-sugar sweet cultivars, characteristics, 
a-amylase during germination, 1184 
histidine-rich extensin, arabinogalactan 
protein, 538 
inhibition of abscisic acid accumulation, 
spatial distribution of elongation, low 
water potentials, 26 
iron uptake, microbial siderophores, 1329 
kernels 
endosperm cell division, three levels of 
water potential, 1051 
enzymes catalyzing reversible conver- 
sion, fructose-6-phosphate and fruc- 
tose-1,6-bisphosphate, 140 
leaf, growth and deposition, inorganic nu- 
trient elements, 972 
NADH:nitrate reductase complementary 
DNA, expression in Escherichia coli, 
cytochrome c reductase, 693 
occurrence of acetylcholine-hydrolyzing 
activity, Stele-cortex iriterface, 130 
phosphate deficiency, 1680 
pollen 
purification, actin, 1151 
sperm cells, flow cytometric character- 
istics, 54 
proline dehydrogenase activity, exogenous 
abscisic acid, 762 
properties and partial protein sequence, 
plant annexins, 864 
protein synthesis, anaerobic and heat 
stress, 615 
root 
metabolic hyperosmotic 
shock, 856 
springback and diagravitropism, 632 
root ti 
fatty acid B-oxidation, glucose starva- 
tion, 595 
inorganic carbon, potassium ion uptake, 
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response, 


seedling 
exposure to cadmium, alteration of thiol 
pools, 8 
-glutamylcysteine synthesis, cadmium 
effect, 428 
water transport across root cells, NaCl 
and CaCl, 886 
seedling root 
putrescine transport, inorganic cations, 
508 
transport interactions, paraquat and 
polyamines, 1400 
starch-deficient genotypes, carbohydrate 
intermediates, endosperm, 146 
suspension-cultured cells, abscisic acid-in- 
duced chilling tolerance, 707 
tassel-seed tunicate, sugar uptake and me- 
tabolism, developing endosperm, 
1540 
Corydalis sempervirens, plant cDNA, similar- 
ity to bacterial plasmid partition locus, 
777 
Cotton 
iron uptake, microbiai siderophores, 1329 
Lea4 and LeaA2 group 1 Lea genes, water 
stress-related proteins, 783 
leaf, end-product inhibition, photosyn- 
thesis, 1443 
Mat5-A gene and Mat5-D cDNAs, methi- 
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early seedling growth, mitochondrial 
function and biogenesis, 60 
photooxidative destruction, chloro- 
plasts, 681 
Crassulacean acid metabolism, see also CAM 


plants 
Mesembryanthemum crystallinum 

increased expression, myo-inositol 
methyl transferase, 1695 

regulation, phosphoenolpyruvate car- 
boxylase, 1664 

Cryptogein, migration within tobacco plants, 
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Cucumber 
cotyledons, photoooxidative destruction, 
chloroplasts, 681 
cotyledons during early seedling growth, 
regulation, mitochondrial function 
and biogenesis, 60 
etiochloroplasts, magnesium proto chela- 
tase, 1134 
leaf, end-product inhibition, photosyn- 
thesis, 1443 
nucleotide sequence, acyl-acyl carrier pro- 
tein glycerol-3-phosphate acyltrans- 
ferase, 771 
stem elongation in seedlings, adaptation to 
dim-red light, 808 
Cucumis melo (see Muskmelon) 
Cucumis sativus (see Cucumber) 
Cucurbita pepo (see Squash, Zucchini) 
Cuticles, sour orange, diffusion and electric 
mobility, KCl, 1057 
Cyanobacteria 
assembly of two subunits, photosystem I, 
n-side of thylakoid membranes, 239 
Synechocystis PCC6803, 601 
Cysteine, binding of 7-chloro-4-nitrobenzo- 
2-oxa-1,3-diazole, tonoplast H*-AT- 
Pase, mung bean hypocotyls, 652 
Cytochrome bs, primary structure deduced 
from peptide and cDNA sequences, 
cauliflower, 1254 
Cytochrome c reductase, expression in Esch- 
erichia coli, maize NADH:nitrate re- 
ductase complementary DNA, 693 
Cytokinin 
auxins and, new bioassay, 1090 
N°-(o-hydroxybenzylamino)purine, natu- 
ral occurrence, Populus X canadensis, 
74 
regulation of phosphoenolpyruvate car- 
boxylase, CAM induction, Mesem- 
bryanthemum crystallinum, 1664 
resistance, single genetic locus Ckr1, Ara- 
bidopsis mutants, 1569 
Cytoplasm 
acidification induced by inorganic phos- 
phate uptake, Catharanthus roseus, 


H* and CI activity, light 
changes, Eremosphaera viridis, 103 
levels of inorganic carbon, potassium ion 
uptake, maize root tips, 291 
nitrate uptake, barley root, 1582 
phosphate deficiency in maize, 1680 
rapeseed microspore development and 
culture, plant growth environment ef- 
fects, 468 
Cytosol 
glutamine synthetase, vascular bundle- 
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specific localization, rice leaves, 1481 
levels in barley leaves, phloem transport, 
amino acids, 996 
messenger RNA, polysomal and ribonu- 
cleoprotein complex fractions, alfalfa 
embryos, 1590 
pyrroline-5-carboxylate reductase, soy- 
bean nodules, 119 
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Dehydrin, -like protein expression, embryos 
and seedlings, Zizania palustris and 
rice, 488 

Dessication, hastening of embryo develop- 
ment, canola, 700 

Dianthus caryophyllus (see Carnation) 

2,4-Dichlorophenoxyacetic acid, inhibition 
of auxin-stimulated growth, xyloglu- 
can oligosaccharides, pea, 180 

Dicots, deciduous, photographic survey, 
bundle-sheath extensions, 1677 

Dicotyledonous plants, differential detergent 
stability, major light-harvesting com- 
plex II, thylakoids, 830 

Diterpene, biosynthesis in rice by chitin, 
1169 


Dithiothreitol, feeding to illuminated leaves, 
fluorescence quenching, borage and 
spinach, 124 

Diurnal cycle, production and translocation 
in muskmelon, patterns of assimilate 
production, 959, 966 

DNA 

ion of osmotin-like genes, Atriplex 
nummularia, 329 
omic clones, Oryza sativa, 16.9-kD 
heat-shock proteins, 1723 
methylation, reactivation of silent gene, 
tobacco, 409 
sequence analysis, cold-regulated Arabi- 
dopsis gene cor15, COR15 polypep- 
tide, 519 
DNA, complementary 
Atriplex nummularia, sequence relatedness, 
algal caltractin gene, 1734 
17-kDa protein, photosynthetic oxygen- 
evolving complex, pea, 791 
50-kDa protein, induction by cold accli- 
mation, wheat, 1381 
molecular and physiological analysis, 
heat-shock response, wheat, 1455 
nucleotide sequence 
catalase, Arabidopsis thaliana, 1726 
glutathione S-transferase, Silene cucu- 
balus, 789 
plasma membrane H*-ATPase, rice, 794 
starch-branching enzyme or Q-enzyme 
I, rice endosperm, 1265 
stearoyl-acyl carrier protein desaturase, 
Simmondsia chinensis, 362 
polyubiquitin, red alga, 1732 
primary structure of cytochrome bs, cauli- 
flower, 1254 
similarity to bacterial plasmid partition lo- 
cus, 777 
soybean 
18-kDa late embryogenesis abundant 
protein, nucleotide sequences, 773 
late embryogenesis abundant protein, 
nucleotide sequences, 354 
tomato fruit acid invertase, 351 

DNA topoisomerase I, cloning and charac- 
terization of gene, Arabidopsis thal- 
iana, 1493 

Dormancy, germination and, abscisic acid- 
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deficient tomato seeds, 952 
Douglas fir, gymnosperm extensin, serine- 
tetrahydroxyproline motif, 548 


Electrical potential, cation interactive effects, 
root elongation, wheat, 1461 

Electrofusion, electroporation and, various 
plants, 365 

Electroporation, protoplasts, regeneration, 
transgenic soybean plants, 81 

Em 


bryo 
alfalfa, translational control, 1590 
Brassica napus, acyl lipid biosynthesis, 
very-long chain fatty acids, 1609 
pea, rb mutation, ADP glucose pyrophos- 
phorylase, 1626 
rice and Zizania palustris, “dehydrin-like” 
protein expression, 488 
wheat, optically pure abscisic acid analogs, 
germination inhibition, 501 
Embryogenesis 
alfalfa, storage protein synthesis, messen- 
ger RNA accumulation, 46 
carrot, differential accumulation, biotin 
enzymes, 1699 
group 3 late proteins, accumulation, corn 
embryos, 607 
18-kDa late protein, soybean cDNA, nu- 
cleotide sequences, 773 
late, soybean complementary DNA, nu- 
cleotide sequences, 354 
rapeseed microspore development and 
culture, plant growth environment ef- 
fects, 468 
somatic 
morphoregulatory role of thidiazuron, 
geranium hypocotyl cultures, 1704 
phenoxy acid growth regulators, alfalfa/ 
celery/lettuce, 111 
Endodermis, hydraulic conductance in roots, 
water deficit, sorghum, 203 
Endomembrane proteins, tomato proteinase 
inhibitor I, in vitro processing, barley 
microsomal membranes, 378 
Endosperm 
cell division in maize kernels, three levels, 
water potential, 1051 
developing and germinating castor oil 
seeds, phosphoenolpyruvate carbox- 
ylase activity, 445 
development in tassel-seed tunicate maize, 
sugar uptake and metabolism, 1540 
rice, nucleotide sequence of cDNA, starch- 
branching enzyme or Q-enzyme I, 
1265 
wheat, presence, two different types of 
protein bodies, 718 
Enolase, isozymes, developmental analysis, 
castor bean, 748 
Epoxygenase, fatty acid, specificity, broad 
bean, 987 
Eremosphaera viridis, cytoplasmic H* and Cl- 
activity, light-dependent changes, 
103 
Escherichia coli 
Arabidopsis acetohydroxyacid synthase, in- 
sensitivity to feedback inhibitors, 812 
expression of cytochrome c reductase ac- 
tivity, maize NADH:nitrate reductase 
complementary DNA, 693 
purification of glutamate 1-semialdehyde 
aminotransferase, barley, 1597 
Ethylene 
biosynthetic pathway transcripts, senesc- 


xxxii 
teins, 779 

Cotyledons 

cucumber 
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ing carnation flowers, 526 

-forming enzyme in apple, 751 

inhibitors, partial restoration of nodula- 
tion, pea mutant E107, 515 

synthesis and floral senescence, compati- 
ble and incompatible pollinations, pe- 


tunia, 38 

Ethylenediurea, mode of action in bean, 
1388 

Etiochloroplasts, cucumber, magnesium 


proto chelatase, 1134 
Euglena gracilis, 6-aminolevulinic acid bio- 
synthesis, succinyl-coenzyme A syn- 
thetase, 482 
Extensin 
gymnosperm, serine-tetrahydroxyproline 
motif, Douglas fir, 548 
histidine-rich, arabinogalactan protein, 
corn, 538 


Fatty acid 
epoxygenase, specificity, broad bean, 987 
B-oxidation, glucose starvation, maize root 
tips, 595 
very-long chain, biosynthesis of acyl lip- 
ids, Brassica napus, 1609 
w5-Fatty acids, rapid method, isolation of 
glandular trichomes, 1 
Fescue, leaf elongation zone, peroxidase ac- 
tivity, 872, 879 
Festuca arundinacea (see Fescue) 
Flax, changes in lipids during seed storage, 
calorimetric study, 310 
Flow cytometry 
plant growth environment effects, rape- 
seed microspore development and 


culture, 468 
sperm cells from corn pollen, 54 
Flower 
Citrus aurantium, development, nari 
and neohesperidin levels, 67 
genetic regulation of development, 
Sorghum bicolor, 765 


senescence and ethylene synthesis, com- 
patible and incompatible pollinations, 
petunia, 38 
senescing carnation, ethylene biosynthetic 
pathway transcripts, 526 
Fluorescence 


quenching 
dithiothreitol feeding, spinach and bor- 
age leaves, 124 
intact leaf discs, Tradescantia albiflora 
guard cells, 1238 
Mehler-peroxidase reaction, zeaxanthin 
formation in Latuca sativa, 1354 
varied photosynthetic modes, Portula- 
caria afra, 1309 
Fragrance, jasmonate and genes, 804 
Freezing (see Chilling, Cold) 
Frost, hastening of embryo development, 
canola, 700 
Fructose-6-phosphate, fructose-1,6-bisphos- 
phate and, enzymes catalyzing revers- 
ible conversion, maize kernels, 140 
Fucus spiralis, plasma membrane of polarized 
plant cell, localized patch clamping, 
1686 


Fungus, Laccaria laccata, purification, gluta- 
mine synthetase and NADP-gluta- 
mate dehydrogenase, 938 

Fusion, electrofusion and electroporation of 


plants, 365 
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Galactinol synthase, extravacuolar 
in tubers, Japanese artichoke, 1251 


Gas exchange, osmotic exchange in 
sorghum, 583 
Gene 
Agrobacterium rhizogenes Ri plasmid rolC, 
deletion analysis, tissue-specific 
expression, 464 


Agrobacterium tumefaciens iaaM and iaaH, 
altered growth, transgenic tobacco 
plants, 1062 

“albostrians”, repression of plastidic iso- 
enzymes, barley mutant, 895 

algal caltractin, Atriplex nummularia 
cDNA, 1734 

a- and {-subunits, pyrophosphate-de- 
pendent phosphofructokinase, castor 
bean, 1245 

Arabidopsis thaliana, sequence similarity, 
S-locus receptor kinase of Brassica 
oleracea, 284 

chloroplast and mitochondrial, microspo- 
rogenesis, maize, 396 

B-glucan, developmental regulation, bar- 
ley, 1226 

group 3 LEA HVA1, regulation by cold 
acclimation, barley cultivars, 338 

ictA/ndhL, inorganic carbon transport, Sy- 
nechocystis PCC6803, 1604 

jasmonate and fragrant signals, 804 

81-kD heat-shock proteins, Arabidopsis 
thaliana, 383 

Lea4 and LeaA2 group 1, water stress-re- 
lated proteins, cotton, 783 

Mat5-A and Mat5-D, cotton, methionine- 
rich 2S albumin storage proteins, 779 

molecular cloning and characterization, 
chilling tolerance, rice, 1146 

nucleotide sequence, glutathione S-trans- 
ferase, Silene cucubalus, 1729 

optically pure abscisic acid analogs, ger- 
mination inhibition, wheat embryos, 
501 

osmotin-like, Atriplex nummularia, 329 

plastid, photooxidative stress, spinach, 
1406 

rbcL, potato cultivars, sensitivity to ozone, 
356 

rb mutation, ADP glucose pyrophosphor- 
ylase, developing embryos, 1626 

regulation of development, Sorghum bico- 
lor, 765 

regulation of phosphoenolpyruvate car- 
boxylase, CAM induction, Mesem- 
bryanthemum crystallinum, 1664 

silent, reactivation by DNA methylation, 
tobacco, 409 

single genetic locus Ckr1, cytokinin resist- 
ance, Arabidopsis mutants, 1569 

soybean seed storage protein, sulfur nutri- 
tion, transgenic petunia, 263 

sporamin and §-amylase, polygalacturonic 
acid, sweet potato, 422 

starch-deficient maize genotypes, carbo- 
hydrate intermediates, endosperm, 
146 

topoisomerase I, cloning and characteriza- 
tion, Arabidopsis thaliana, 1493 

viviparous-1, group 3 late embryogenesis 
proteins, corn embryos, 607 

Geranium 

hypocotyl cultures, morphoregulatory role 
of thidiazuron, somatic embryogene- 
sis, 1704 
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rapid method for isolating glandular tri- 
chomes, 1 
Germination 
changes in ascorbate system, seed devel- 
opment, broad bean, 235 
characteristics of a-amylase, high-sugar 
sweet corn cultivars, 1184 
dormancy and, abscisic acid-deficient to- 
mato seeds, 952 
inhibition and gene expression, optically 
pure abscisic acid analogs, wheat em- 
bryos, 501 
phosphoenolpyruvate carboxylase activity, 
endosperm, castor oil seeds, 445 
Gibberellin A,, biosynthesis in pea, 372 
Gibberellins 
abscisic acid and, regulation of growth, 
rice, 1156 
distribution in vegetative tissues, pea, 368 
parthenocarpic ability and, developing 
ovaries, seedless mandarins, 1575 
Gliadins, two different types of protein bod- 
ies, wheat endosperm, 718 
a-Glucan, potato tuber UDP-glucose:protein 
transglucosylase, catalyzation of its 
own glucosylation, 1342 
B-1,3-Glucanase 
biochemical plant responses to O3, tobacco 
leaves, 1321 
9.5 cellulase and other hydrolases, flower 
reproductive organs, major cell wall 
disruption, 1015 
B-Glucancase, gene expression, develop- 
mental regulation, barley, 1226 
Glucose 
bicarbonate concentration, Synechocystis 
PCC6803, 601 
starvation, fatty acid 6-oxidation, maize 
root tips, 595 
t-Glutamate, symport, regulation of intracel- 
lular pH, asparagus mesophyll cells, 
665 


Glutamate 1-semialdehyde aminotrans- 
ferase, purification from barley, 
expression in Escherichia coli, 1597 

Glutamine synthetase 

cytosolic, vascular bundle-specific local- 
ization, rice leaves, 1481 
NADP-glutamate dehydrogenase and, pu- 
rification, Laccaria laccata, 938 
y-Glutamylcysteine, synthesis in maize 
seedlings, effect of cadmium, 428 
Glutathione S-transferase 
nucleotide sequence of cDNA, Silene cu- 
cubalus, 789 
nucleotide sequence of gene, Silene cucu- 
balus, 1729 

Glycerol-3-phosphate acyltransferase, acyl- 
acyl carrier protein, nucleotide se- 
quence, cucumber, 771 

Glycine 

-rich wound-inducible protein, carrot, 
1689 
uptake into mesophyll vacuoles, regula- 
tion by ATP, 134 
Glycine max (see Soybean) 
Glycoproteins 
functional compartmentation, Golgi ap- 
paratus, plant cells, 1070 
hydroxyproline-rich, | wound-inducible 
member, sunflower, 775 

Golgi apparatus, functional compartmenta- 
tion, plant cells, 1070 

Grapevine, variegated mutant, aberrant 
processing, polyphenol oxidase, 1619 


vitropism, springback and diagravitrop- 
ism, corn roots, 632 
Guard cells, Vicia faba protoplasts, blue light- 
t proton pumping, 1416 
Gymnosperm, extensin, serine-tetrahydrox- 
yproline motif, Douglas fir, 548 


H 
H*-ATPase 
membrane potential of , effects 
of light, Samanea saman pulvini, 1532 
membrane 
immunofluorescent localization, barley 
roots, 1509 


nucleotide sequence of cDNA, rice, 794 
syringomycin-stimulated phosphoryla- 
tion, beet storage tissue, 1314 
tonoplast, binding of 7-chloro-4-nitro- 
benzo-2-oxa-1,3-diazole, mung bean 
hypocotyls, 652 
vacuolar 
dissociation and reassembly, oat roots, 
161 
proton transport activity, oats, 925 
subunit composition. and organization, 


oat roots, 170 

Heat-shock proteins 
16.9-kD, Oryza sativa genomic DNA 

clones, 1723 
70-kD cognate , acclimation to 


proteins, 
cold, spinach, 1362 
81-kD, gene expression, Arabidopsis thal- 
iana, 383 
low molecular weight, soybean, 1279 
response in wheat, molecular and physio- 
logical analysis, 1455 
Heat stress, protein synthesis, anoxia, maize, 
615 
Helianthus annuus (see Sunflower) 
Helianthus tuberosus (see Artichoke, Jerusa- 
lem) 
Herbicides, Arabidopsis acetohydroxyacid 
synthase, expression in Escherichia 
coli, feedback inhibitors, 812 
Hexose 
carbon partiti and growth, starchless 
tobacco mutant, 1449 
end-product inhibition of photosynthesis, 
various plants, 1443 
H*-hexose symporter, plasma membrane of 
sugar beets, 945 
Histidine, -rich extensin from corn, arabino- 
galactan protein, 538 
Histidyl, membrane-bound ase, purifi- 
cation and characterization, Chlamy- 
domonas reinhardtii, 932 
Honeysuckle, immunological characteriza- 
tion of tapetal protein, developing an- 
thers, Easter lily, 822 
Hordeum vulgare (see Barley) 
Horseradish, hairy roots, light requirement, 
shoot regeneration, 1336 
Hydrogen peroxide, changes in fluorescence 
quenching, dithiothreitol feeding, 
spinach and borage leaves, 124 
Hydrolases, 9.5 cellulase and, flower repro- 
ductive organs, major cell wall disrup- 
tion, 1015 
N®-(0-Hydroxybenzylamino)purine, naturally 
occurring cytokinin, Populus X cana- 
densis, 74 
Hydroxyproline, -rich glycoprotein gene 
family, wound-inducible 
sunflower, 775 


Hydroxypyruvate reductase, peroxisomal 
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NADH-dependent, _photooxidative 
destruction of chloroplasts, cucumber 
cotyledons, 681 

Hypocotyls 


geranium, morphoregulatory role of thi- 
diazuron, somatic embryogenesis, 
1704 


mung bean, binding of 7-chloro-4-nitro- 
benzo-2-oxa-1,3-diazole, tonoplast 
H*-ATPase, 652 
Hypodermis, hydraulic conductance in roots, 
water deficit, sorghum, 203 
Hypoxia, anaerobic respiration in corn root 
tips, 213 


Imbibition, barley seed chitinases, embryo- 
associated isoforms, 1009 

Indoleacetic acid, Agrobacterium tumefaciens 
iaaM and iaaH genes, transgenic to- 
bacco plants, 1062 

Indolebutyric acid, measurement by isotope 
dilution gas chromatography, mass 
spectrometry, 1719 

myo-Inositol methyl transferase, increased 
expression as stress response, CAM 
induction, Mesembryanthemum crys- 
tallinum, 1695 

Ion channels, Arabidopsis plasma membrane, 


Ion, temperature-dependent transport prop- 
erties, abscisic acid, barley and 
sorghum roots, 34 

Ionic currents, aluminum toxicity in wheat 
roots, 1193 

Ipomoea batatas (see Sweet potato) 

Iron, uptake by plants, microbial sidero- 
phores, 1329 

Irradiation, end-of-day, phytochrome levels, 
light-grown oats, 1708 

Isoleucine, Arabidopsis acetohydroxyacid 
synthase, expression in Escherichia 
coli, feedback inhibitors, 812 


Jasmonate, genes and fragrant signals, 804 
Juglans nigra (see Walnut, black) 


L 


Laccaria laccata, purification and character- 
ization, glutamine synthetase, NADP- 
glutamate dehydrogenase, 938 

Laccase, polymerization of monoligands, sy- 
camore maple, 1162 

Latuca sativa (see Lettuce) 

Leaf 


barley, phloem transport of amino acids, 
cytosolic levels, 996 
barley mutant “albostrians”, repression of 
plastidic isoenzymes, 895 
bean 
mode of action, ethylenediurea, 1388 
senescence, translation of D-1 protein in 
photosystem II, 589 
beet, circadian regulation, starch and su- 
crose synthesis, 1393 
Betula pendula, induction, nitrate assimi- 
latory enzymes, 837 
borage, fluorescence quenching, dithio- 
threitol feeding, 124 
broad bean, polyphenol oxidase, suscep- 
tibility to proteolytic cleavage, 317 
Capsicum annuum, inhibition of photosyn- 
thesis, stomatal and nonstomatal 
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components, 219 
castor bean, control, photosynthesis and 
stomatal conductance, 1426 
Citrus aurantium, development, 
and neohesperidin levels, 67 
clover, phosphate content, high CO, vs. 
high light, 89 
corn, growth and deposition, inorganic nu- 
trient elements, 972 
elongation zone in tall fescue, peroxidase 
activity, 872, 879 
bryanthemum crystallinum 
levels of 2’-carboxyarabinitol, 1546 
metabolism of 2’-carboxyarabinitol, 
1551 
N.-fixing soybean plants, photosynthate 
metabolism, 1105 
pea, coordinate regulation, photosynthetic 
processes, 9 
Pterocarpus indicus, water, spatial D/H 
heterogeneity, 34 
rice 
senescence, methyl jasmonate and cal- 
cium, 1693 
vascular bundle-specific localization, 
cytosolic glutamine synthetase, 1481 
role of sucrose-phosphate synthase, su- 
crose metabolism. 1275 
sorghum, osmotic adjustment, 577, 583 
soybean 
asparagine and boric acid, allantoate ac- 
cumulation, 1670 
sequencing and characterization, metal- 
loproteinase, 1179 
subcellular localization, pyrroline-5-car- 
boxylate reductase, 1642 
spinach 
biphasic activation, ribulose bisphos- 
phate carboxylase, 298 
developmental history, low temperature 
photoinhibition, 1141 


AA. 


light-dependent changes, ribulose bis- 
phosphate carboxylase activase, 304 
cco 
biochemical plant responses to Os, 1321 
inhibition of catalase, 3-amino-1,2,4- 
triazole, 533 
tomato, lipoxygenase, response to plant 
pathogenic pseudomonads, 571 
Tradescantia _ albiflora, fluorescence 
quenching, guard cells, 1238 
various plants, end-product inhibition, 
photosynthesis, 1443 
wheat, NO; and kinase activity, phos- 
phoenolpyruvate carboxylase, 344 
Lemna, salicylate as a new plant hormone, 
799 


Lettuce 
changes in lipids during seed storage, ca- 
lorimetric study, 310 
induction of somatic embryogenesis, 
phenoxy acid growth regulators, 111 
Mehler-peroxidase reaction, zeaxanthin 
formation, fluorescence quenching, 
1354 
Leucine 
Arabidopsis acetohydroxyacid synthase, 
expression in Escherichia coli, feed- 
back inhibitors, 812 
characterization of biotin, 3-methylcro- 
tonyl-coenzyme A _ carboxylase, 
higher plant mitochondria, 450 


— 


Plant Physiol. Vol. 99, 1992 
Light 
blue 
proton pumping, Vicia faba guard cell 
protoplasts, 1416 
regulation of cell division, Chlamydo- 
monas reinhardtii, 1370 
-dependent changes 
cytoplasmic H* and CI activity, Ere- 
mosphaera viridis, 103 
ribulose bisphosphate carboxylase acti- 
vase, spinach leaves, 304 
dim-red, adaptation, stem elongation in 
cucumber seedlings, 808 
factors regulating phosphorylation, su- 
crose-phosphate synthase, spinach, 
1435 
high, growth kinetics and phosphate con- 
tent, clover leaves, 89 
-induced voltage changes, ion channels, 
Arabidopsis plasma membrane, 96 
induction of phosphoenolpyruvate carbox- 
ylase, NaCl and abscisic acid, Mesem- 
bryanthemum crystallinum, 1261 
membrane potential of protoplasts, Sama- 
nea saman pulvini, 1532 
photosystems I and II, coordinate regula- 
tion, pea leaves, 979 
red, time threshold for second positive 
phototropism, Arabidopsis thaliana, 
1422 
requirement for shoot regeneration, horse- 
radish hairy roots, 1336 
role of ribulose-1,5-bisphosphate regen- 
eration, induction requirement, pho- 
tosynthetic CO, exchange in soybean, 
227 
Light-harvesting complex II, differential de- 
tergent stability, thylakoids, monoco- 
tyledonous and _ dicotyledonous 
plants, 830 
Lilium longiflorum (see Lily, Easter) 
Lily, Easter 
immunological characterization, ta 
protein, developing anthers, 822 
properties and partial protein sequence, 
plant annexins, 864 
Limnanthes alba (see Meadowfoam) 
Linum usitatissimum (see Flax) 
Lipid 
changes during seed storage, calorimetric 
study, various plants, 310 
polyunsaturation, chloroplast biogenesis 
at low temperature, Arabidopsis thal- 
iana, 197 
vesicles, effect of temperature, phase be- 
havior and permeability, 912 
Lipoxygenase 
-like enzyme, abscisic acid biosynthesis, 
Xanthium strumarium, 1258 
tomato leaves, response to plant patHo- 
genic pseudomonads, 571 
Lithium, cold-induced microtubule depoly- 
merization, spinach mesophyll cells, 
1716 
Lycopersicon esculentum (see Tomato) 
Lysine, feedback-insensitive enzymes, aspar- 
tate pathway, tobacco, 1285 
Lysophosphatidate acyltransferases, acyl 
coenzyme A, palm and meadowfoam, 
1711 


M 


Macroptilium atropurpureum (see Sirato) 
Magnesium, inorganic nutrient elements, 


growth and deposition, developing 
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corn leaves, 972 

i proto chelatase, cucumber 
etiochloroplasts, 1134 
Maize (see Corn) 
Malate, phloem-translocated, NO;~ w 

by roots, soybean plants, 1118 

Malus domestica (see Apple) 
Mandarin, seedless, gibberellins and par- 
thenocarpic ability, developing ova- 
ries, 1575 


ese 
deficiency and antioxidants, needles, Nor- 
way spruce, 1084 
-dependent allantoate amidohydrolase in- 
hibition, asparagine and boric acid, 
soybean leaves, 1670 
Maple, sugar, seedling, stomatal and nonsto- 
matal limitations, net photosynthesis, 
1502 
Maple, sycamore 
functional compartmentati Golgi ap- 
paratus, plant cells, 1070 
laccase, polymerization of monoligands, 
1162 
Mass spectrometry, isotope dilution gas 
chromatography, measurement of in- 
dolebutyric acid, tobacco, 1719 
Meadowfoam, lysophosphatidate acyltrans- 
ferases, 1711 
Medicago sativa (see Alfalfa) 
Mehler-peroxidase reaction, zeaxanthin for- 
mation, fluorescence quenching, La- 
tuca sativa, 1354 
Mesembryanthemum crystallinum 
CAM induction 
increased _ expression, 
methyl transferase, 1695 
regulation, phosphoenolpyruvate car- 
boxylase, 1664 
decreased shoot water content, induction 
of mRNA, phosphoenolpyruvate car- 
boxylase, 759 
induction of phosphoenolpyruvate carbox- 
ylase, NaCl and abscisic acid, moder- 
ation by light, 1261 
leaf 
levels of 2’-carboxyarabinitol, 1546 
metabolism of 2’-carboxyarabinitol, 
1551 
Mesocotyl, corn, spatial distribution, abscisic 
acid, 26 
Mesophyll cells 
asparagus 
production and efflux, 4-aminobutyrate, 
659 
proton/.-glutamate symport, regulation 
of intracellular pH, 665 
pea protoplasts, dark respiration, photo- 
synthesis, 1232 
spinach, lithium, cold-induced microtu- 
bule depolymerization, 1716 
Mesophyll vacuoles, barley, glycine uptake, 
regulation by ATP, 134 
Metal 
-imposed strain, phytochelatins, Silene 
vulgaris, 1475 
ion activity, computer simulation of se- 
questration, plant vacuoles, 621 
Metalloproteinase, sequencing and charac- 
terization, soybean leaves, 1179 
Methionine, -rich 2S albumin storage pro- 
teins, cotton Mat5-A gene and Mat5- 
D cDNAs, 779 
3-Methylcrotonyl-coenzyme A carboxylase, 
biotin and, characterization, higher 


myo-inositol 


plant mitochondria, 450 
Methyl jasmonate 
calcium and, senescence, rice leaves, 1693 
G-box sequence as essential element, po- 


tato proteinase inhibitor II promoter, 
627 
a-Methyl resistance, mutant of 


yltryptophan, 

Arabidopsis thaliana, 269 
es, measurement of net fluxes, 
ammonium and nitrate, surface of 
barley roots, 734 

Microsomes, barley membranes, in vitro 

ing, tomato proteinase inhibi- 

tor I, 378 


Microspore, rapeseed, development and cul- 
ture, plant growth environment ef- 


fects, 468 
Microsporogenesis, chloroplast and mito- 
chondrial gene ion, maize, 396 


Microtubule, cold-induced depolymeriza- 
tion, lithium, spinach mesophyll cells, 
1716 
Mitochondria 
function and biogenesis, early as 
growth, cucumber cotyledons, 60 
expression, microsporogenesis, 
maize, 396 
higher plants, characterization, biotin and 
3-methylcrotonyl-coenzyme A car- 
boxylase, 450 
Jerusalem artichoke, oxidation, external 
NAD(P)H, 1037 
regulation of photosynthesis, starchless 
mutant of tobacco, 276 
respiration in barley root, ammonium and 
nitrate absorption, 1294 
tissue-specific expression, alternative oxi- 
dase, soybean and sirato, 712 
Monoclonal antibodies, polymerization of 
oligogalacturonates, _ esterification 
pattern, pectin, 1099 
plants, differential deter- 
gent stability, major light-harvesting 
complex II, thylakoids, 830 
Monoligands, polymerization, laccase, syca- 
more maple, 1162 
Mung bean, hypocotyls, binding of 7-chloro- 
4-nitrobenzo-2-oxa-1,3-diazole, ton- 
oplast H*-ATPase, 652 
Muskmelon, patterns of assimilate produc- 
tion, translocation, 959, 966 
Mutagenesis, site-directed, alteration, spin- 
ach ribulose activase activities, 1201 
Myosin light chain kinase, blue light-de- 
pendent proton pumping, Vicia faba 
guard cell protoplasts, 1416 
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NADH dehydrogenase, inorganic carbon 
transport, ictA/ndhL gene, Synechocys- 
tis PCC6803, 1604 

NADHinitrate reductase, cytochrome c re- 
ductase activity, expression in Esche- 
richia coli, maize, 693 

NADP-glutamate dehydrogenase, glutamine 
synthetase and, purification, Laccaria 
laccata, 938 

NAD(P)H, external, oxidation, Jerusalem ar- 
tichoke mitochondria, 1037 

NADP-malate dehydrogenase, photosys- 
tems I and II, coordinate regulation, 
pea leaves, 979 

Naringin, neohesperidin levels and, devel- 

opment, Citrus aurantium, 67 
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Nicotiana (see Tobacco) 
Nitrate 
absorption, respiration, barley root, 1294 
assimilatory enzymes, induction of, Betula 
pendula tree, 837 
kinase activity enhancement for phos- 
phorylation, phosphoenolpyruvate 
carboxylase, wheat leaves, 344 
measurement of net fluxes, surface, barley 
roots, 734 
NH,” assimilation, activation of respira- 
tion, Selenastrum minutum, 495 
nitrite uptake and, comparative kinetics, 
barley seedling roots, 1124 
sucrose metabolism, role of sucrose-phos- 
phate synthase, leaves, 1275 
uptake by roots of soybean plants, 
phloem-translocated malate, 1118 
uptake in barley, 456, 1582 
Nitrogen, vegetative, reduced reproductive 
sink strength, wheat, 1469 
Nodulation, partial restoration, ethylene in- 
hibitors, pea mutant E107, 515 
Norway spruce, antioxidants and manganese 
deficiency, needles, 1084 
Nuclear magnetic resonance 
cytoplasmic acidification, inorganic phos- 
phate uptake, Catharanthus roseus, 
672 


metabolic response of maize roots, hyper- 
osmotic shock, 856 
radial turgor and osmotic pressure profiles, 
intact and excised roots, Aster tripo- 
lium, 186 
Nucleic acid-binding proteins, single- 
stranded, wound-inducible glycine- 
rich protein, carrot, 1689 
Nucleotides 
sequence of acyl-acyl carrier protein, glyc- 
erol-3-phosphate acyltransferase, 
cucumber, 771 
sequence of cDNA 
glutathione S-transferase, Silene cucu- 
balus, 789 
17-kDa protein, photosynthetic oxygen- 
evolving complex of pea, 791 
plasma membrane H*-ATPase, rice, 794 
starch-branching enzyme or Q-enzyme 
I, rice endosperm, 1265 
sequences of soybean cDNA, 18-kDa late 
embryogenesis abundant protein, 773 
tomato fruit acid invertase complementary 
DNA, 351 


Oo 


Oak, white, seedling, stomatal and nonsto- 
matal limitations, net photosynthesis, 
1502 
Oat 
coleoptiles, auxin-induced growth, differ- 
ent pH optima, 1556 
light-grown, phytochrome levels, end-of- 
day irradiations, 1708 
purified vacuolar H*-ATPase, proton 
transport activity, 925 
root 
dissociation and reassembly, vacuolar 
H*-ATPase complex, 161 
subunit composition and organization, 
vacuolar H*-ATPase, 170 
Oligogalacturonates, influence and degree of 
polymerization, esterification pattern 
of pectin, monoclonal antibody rec- 
ognition, 1099 
Oligosaccharides, xyloglucan, inhibition, 
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auxin-stimulated growth in pea, 180 
Onion, changes in lipids during seed storage, 
calorimetric study, 310 
Orange 
atmospheric CO, enrichment, photosyn- 
thesis, respiration and growth, 341 
naringin and neohesperidin levels, 67 
Orange, sour 
atmospheric CO, enrichment, photosyn- 
thesis, respiration and growth, 341 
cuticles, diffusion and electric mobility, 
KCI, 1057 
development, naringin and neohesperidin 
levels, 67 
Oryza sativa (see Rice) 
Osmosis, adjustment in sorghum, 577 
Osmotic pressure, radial turgor and, intact 
and excised roots, Aster tripolium, 186 
Osmotin, -like genes in Atriplex nummularia, 
329 
Ovary, development in seedless mandarins, 
gibberellins, parthenocarpic ability, 
1575 


gen 

changes in fluorescence quenching, dithi- 
othreitol feeding, spinach and borage 
leaves, 124 

effect of specific elicitors, Cladosporium ful- 
vum, tomato suspension cells, 1208 

-evolving complex of pea, sequence of 
cDNA, 17-kDa protein, 791 

Ozone 

biochemical plant responses, 
leaves, 1321 

potato cultivars with differential sensitiv- 
ity, comparison, rbcL gene sequence, 
356 


tobacco 


P 
Palm, lysophosphatidate acyltransferases, 
1711 


Paraquat, polyamine transport interactions, 
roots, corn seedlings, 1400 
Patch clamp, plasma membrane of polarized 
plant cell, Fucus spiralis, 1686 
Pea 
cell cycle progression, effects of absorp- 
tion, sethoxydim, 1650 
chloroplasts, importation of chlorophyll a/ 
b binding proteins, deletion mutants, 
247 
differential detergent stability, major light- 
harvesting complex II, thylakoids, 830 
dry seed proteasome, 1515 
effect of cold treatment on binding stabil- 
ity, photosystem II extrinsic proteins, 
photoinhibition susceptibility, 21 
gibberellin A; biosynthesis, 372 
inhibition of auxin-stimulated growth, xy- 
loglucan oligosaccharides, 180 
inhibition of water splitting, susceptibility 
of photosystem II, photoinhibition, 16 


coordinate regulation, photosynthetic 
esses, 979 
end-product inhibition, photosynthesis, 
1443 
mesophyll protoplasts, dark respiration, 
photosynthesis, 1232 
mutant E107, ethylene inhibitors, partial 
restoration of nodulation, 515 
nuclei, casein kinase 2-type protein kinase, 
686 
photosynthetic oxygen-evolving complex, 
sequence of cDNA, 17-kDa protein, 
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rb mutation, ADP glucose pyrophosphor- 
ylase, developing embryos, 1626 

thylakoids, alkaline phosphatase, 1029 

vegetative tissues, distribution, gibberel- 
lins, 368 

Peach, genetically related, cold acclimation, 

1562 


Peanut, changes in lipids during seed stor- 
age, calorimetric study, 310 
Pectin, esterification pattern, polymerization 
of oligogalacturonates, monoclonal 
antibody recognition, 1099 
Pelargonium (see Geranium) 
Pepper 
changes in lipids during seed storage, ca- 
lorimetric study, 310 
leaf, inhibition of photosynthesis, stomatal 
and nonstomatal components, 219 
Peroxidase 
activity in leaf elongation zone, tall fescue, 
872, 879 
cationic, incompatible interaction, Xantho- 
monas oryzae and rice, 1044 
Petuni 
ethylene synthesis and floral senescence, 
compatible and incompatible pollina- 
tions, 38 
transgenic, sulfur nutrition, soybean seed 
storage protein genes, 263 
pH 


auxin-induced growth, oat coleoptiles, 
1556 

inorganic phosphate uptake, cytoplasmic 
acidification, Catharanthus roseus, 672 

intracellular, proton/.-glutamate symport, 
asparagus mesophyll cells, 665 

low, root medium, corn and broad bean, 
415 

Phaedranthus buccinatorius (see Vine, red 


trumpet) 

Phenoxy acid, growth regulators, induction 
of somatic embryogenesis, alfalfa/ 
celery/lettuce, 111 

Phenylpropanoid, metabolism in suspension 
cultures, Vanilla planifolia, 256 

Phloem 

-translocated malate, NO; uptake by 
roots, soybean plants, 1118 

transport of amino acids, cytosolic levels, 
barley leaves, 996 

Phosphate 

content in clover leaves, high CO, vs. high 
light, 89 

deficiency in maize, 1680 

Phosphoenolpyruvate carboxylase 

activity and concentration in endosperm, 
developing and germinating castor oil 
seeds, 445 

higher plant, oligomerization and regula- 
tion, 755 

induction NaCl and abscisic acid, moder- 
ation by light, Mesembryanthemum 
crystallinum, 1261 

induction of messenger RNA, decreased 
shoot water content, Mesembryanthe- 
mum crystallinum, 759 

regulation and CAM, cytokinin, Mesem- 
bryanthemum crystallinum, 1664 

sucrose phosphate synthase proteins and, 
NO;-, wheat leaves, 344 

Phosphofructokinase, pyrophosphate-depen- 
dent, genes for a- and 8-subunits, castor 
bean, 1245 

3-Phosphoglycerate kinase, repression in 
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barley mutant “albostrians’, 895 
Phospholipid, platelet-activating factor, pro- 
ton transport, zucchini tonoplast 
polypeptides, 1635 
Phosphorus, inorganic nutrient elements, 
growth and deposition, developing 
corn leaves, 972 
Phosphosphate, uptake in Catharanthus ro- 
seus, cytoplasmic acidification, 672 
Photoinhibition, low temperature, develop- 
mental history, spinach leaves, 1141 
Photooxidation, regulation of plastid gene 
expression, spinach, 1406 
Photorespiration, fluorescence quenching in 
guard cells, intact leaf discs, Trades- 
cantia albiflora, 1238 
Photosynthate 
metabolism in source leaves, N>-fixing 
soybean plants, 1105 
unloading, quantitative analysis, develop- 
ing bean seeds, 635, 643 
Photosynthesis 
atmospheric CO, enrichment, respiration, 
growth of sour orange trees, 341 
CO, enhancement of growth, rice, 473 
CO, exchange in soybean, ribulose-1,5- 
bisphosphate regeneration, induction 
requirement, 227 
coordinate regulation, photosystems I and 
II, pea leaves, 979 
dark respiration, photoinhibition, pea me- 
sophyll protoplasts, 1232 
end-product inhibition, various plants, 
1443 
inhibition, stomatal and nonstomatal com- 
ponents, bell pepper leaves, 219 
mitochondrial regulation, starchless mu- 
tant of tobacco, 276 
net, stomatal and nonstomatal limitations, 
woody angiosperms, 1502 
oxygen-evolving complex of pea, sequence 
of cDNA, 17-kDa protein, 791 
sink-source interactions, molecular ap- 
proaches, 1267 
stomatal conductance and, leaf to air vapor 
pressure deficit, castor bean, 1426 
varied modes, fluorescence quenching, 
Portulacaria afra, 1309 
Photosystem I 
assembly of two subunits in cyanobacter- 
ium, n-side of thylakoid me.nbranes, 
239 
subunits, organization and topology, spin- 
ach, 901 
Photosystem II 
active translation of D-1 protein, senescing 
leaves, bean, 589 
extrinsic proteins, cold treatments, pea, 21 
susceptibility to photoinhibition, inhibi- 
tion of water splitting, pea, 16 
Phototropism 
first positive, auxin redistribution, corn co- 
leoptiles, 1302 
second positive, time threshold, preirra- 
diation with red light in Arabidopsis 
thaliana, 1422 
Phycomyces blakesleeanus, sporangiophores, 
growth rate fluctuations, 1376 
Phytochelatin 
-cadmium-sulfide complex, production by 
Brassica juncea, 817 
-glutamylcysteine synthesis, cadmium 
effect, corn seedling, 428 
Phytochelatins, differential metal tolerance, 
metal-imposed strain, Silene vulgaris, 
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genetic regulation of development, 
Sorghum bicolor, 765 
levels in light-grown oats, end-of-day ir- 
radiations, 1708 
Phytohormones, Agrobacterium tumefaciens 
iaaM and iaaH genes, altered growth, 
transgenic tobacco plants, 1062 
Phytophthora cryptogea, migration of crypto- 
gein, tobacco plants, 843 
Picea abies (see Norway spruce) 
Pisum sativum (see Pea) 
Plant Gene Register 
Atriplex nummularia cDNA, sequence re- 
latedness, algal caltractin gene, 1734 
cDNA similar to bacterial plasmid parti- 
tion locus, 777 
comparison of rbcL gene sequence, potato 
cultivars, sensitivity to ozone, 356 
cotton Lea4 and LeaA2 group 1 Lea genes, 
water stress-related proteins, 783 
cotton Mat5-A gene, Mat5-D cDNAs, me- 
thionine-rich 2S albumin storage pro- 
teins, 779 
molecular cloning and sequencing, ADP- 
glucose pyrophosphorylase, Synecho- 
cystis PCC 6803, 359 
nucleotide sequence of cDNA 
catalase, Arabidopsis thaliana, 1726 
glutathione S-transferase, Silene cucu- 
balus, 789 
nucleotide sequence of gene 
glutathione S-transferase, Silene cucu- 
balus, 1729 
glycerol-3-phosphate 
cucumber, 771 
plasma membrane H*-ATPase, rice, 794 
starch-branching enzyme or Q-enzyme 
I, rice endosperm, 1265 
stearoyl-acyl carrier protein desaturase, 
Simmondsia chinensis, 362 
nucleotide sequences of soybean cDNA, 
18-kDa late embryogenesis abundant 
protein, 773 
nucleotide sequences, soybean comple- 
mentary DNA, late embryogenesis 
abundant protein, 354 
polyubiquitin cDNA from red alga, 1732 
sequence of cDNA, 17-kDa protein, pho- 
tosynthetic oxygen-evolving complex 
of pea, 791 
tomato fruit acid invertase complementary 
DNA, 351 
two Oryza sativa genomic DNA clones, 
16.9-kD heat-shock proteins, 1723 
wound-inducible member, hydroxypro- 
line-rich glycoprotein gene family, 
sunflower, 775 
Plasmalemma 
low root medium pH, corn and broad 
bean, 415 
putrescine transport, inorganic cations, 
maize seedling roots, 508 
Plasma membrane 
Arabidopsis thaliana, ion channels, 96 
beet 


acyltransferase, 


H*-hexose symporter, 945 
substrate specificity, H*-sucrose sym- 
porter, 439 
cytoplasmic acidification, inorganic phos- 
phate uptake, Catharanthus roseus, 
672 
H*-ATPase 
i "fluorescent localization, barley 
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roots, 1509 
nucleotide sequence, rice, 794 
syringomycin-stimulated phosphoryla- 
tion, beet storage tissue, 1314 
localized patch clamping, polarized plant 
cell, Fucus spiralis, 1686 


gene expression regulation, photooxida- 
tive stress, spinach, 1406 

‘initials’, cold environment, winter buds 
of poplar, 1657 

Platelet-activating factor, phospholipid, pro- 
ton transport, zucchini tonoplast 
polypeptides, 1635 

Pollen 

corn 
purification, actin, 1151 
sperm cells, flow cytometric character- 
istics, 54 
Pollination, compatible and incompatible, 
ethylene synthesis and floral senes- 
cence, petunia, 38 
Polyamine, paraquat transport interactions 
and, roots, corn seedlings, 1400 
Polygalacturonic acid, induction of gene 
expression, sporamin and §-amylase, 
sweet potato, 422 
Polypeptides 
COR15, DNA sequence analysis, cold-reg- 
ulated Arabidopsis gene cor15, 519 
genetically related peaches, cold acclima- 
tion, 1562 

zucchini tonoplasts, proton transport, 
phospholipid platelet-activating fac- 
tor, 1635 

Polyphenol oxidase 

aberrant processing, variegated grapevine 
mutant, 1619 

broad bean leaf, susceptibility to proteo- 
lytic cleavage, 317 

Polysaccharides, functional compartmenta- 
tion, Golgi apparatus, plant cells, 
1070 

Poplar, winter buds, cold environment, for- 
mation of “plastid initials’, 1657 

Populus euramericana (see Poplar) 

Populus X canadensis, naturally occurring 
cytokinin, N®°-(0-hydroxybenzylam- 
ino)purine, 74 

Portulacaria afra, fluorescence quenching, 
varied photosynthetic modes, 1309 

Potassium 

ion uptake, inorganic carbon, maize root 
tips, 291 

plasma membrane-H*-ATPase, immuno- 
fluorescent localization, 1509 

stimulation of ATPase activity, chloroplast 
inner envelope, spinach, 553 

Potassium channel, membrane potential of 
protoplasts, effects of light, Samanea 
saman pulvini, 1532 

Potassium chloride, diffusion and electric 
mobility, cuticles of sour orange, 1057 

Potato 

cultivars with differential sensitivity to 
ozone, comparison, rbcL gene se- 


quence, 356 

rapid method for isolating glandular tri- 
chomes, 1 

substrate specificity, pyrophos- 


phate:fructose 6-phosphate 1-phos- 
photransferase, 1487 

tuber UDP-glucose:protein transglucosy- 
lase, catalyzation of its own glucosy- 
lation, 1342 
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Potato proteinase inhibitor II, promoter, G- 
box sequence as essential element, 
methyl jasmonate, 627 

Proline dehydrogenase, activity in maize, ex- 
ogenous abscisic acid, 762 

Protease 

B-conglycinin storage protein mobiliza- 
tion, soybean, 725 
membrane-bound, purification and char- 
acterization, Chlamydomonas reinhard- 
tii, 932 
Proteasome, dry pea seed, 1515 
Protein 
bodies, wheat endosperm, 718 
synthesis in maize, anaerobic and heat 
stress, 615 

Proteinase, inhibitor I in tomato, in vitro 
processing, barley microsomal mem- 
branes, 378 

Protein kinase 

casein kinase 2-type, characterization, pea 
nuclei, 686 

NO;" enhanced activity for phosphoryla- 
tion, phosphoenolpyruvate carboxyl- 
ase, wheat leaves, 344 

Proton 

blue light-dependent pumping, Vicia faba 
guard cell protoplasts, 1416 

cation interactive effects on root elonga- 
tion, cell-surface electrical potential, 
wheat, 1461 

cytoplasmic acidification, inorganic phos- 
phate uptake, Catharanthus roseus, 
672 

L-glutamate symport, regulation of intra- 
cellular pH, asparagus mesophyll 
cells, 665 

H*-sucrose symporter, substrate specific- 
ity, beet plasma membrane, 439 

light-dependent changes, cytoplasm, Ere- 
mosphaera viridis, 103 

net release, low root medium pH, corn and 
broad bean, 415 

transport activity, purified vacuolar H*- 
ATPase, oats, 925 

Protoplasts 

electroporated, regeneration, transgenic 
soybean plants, 81 

pea mesophyll, dark respiration, photo- 
synthesis, 1232 

Samanea saman, effects of light, membrane 
potential of protoplasts, 1532 

Vicia faba guard cell, blue light-dependent 
proton pumping, 1416 

Protoporphyrin IX, chloroplast biogenesis 65 
enzymic conversion, Mg-protopor- 
phyrin IX, cucumber etiochloroplasts, 
1134 

Prunus persica (see Peach) 

Pseudomonads, pathogenic, lipoxygenase 
from tomato leaves, 571 

Pseudotsuga menziesii (see Douglas fir) 

Pterocarpus indicus, spatial D/H heterogene- 
ity of leaf water, 348 

Purine, auxotrophs, dissection of nodule de- 
velopment, bean, 401 

Putrescine, transport in maize seedling roots, 
inorganic cations, metabolic inhibi- 
tors, 508 

Pyrophosphate, -dependent phosphofructo- 
kinase, genes for a- and §-subunits, 
castor bean, 1245 

Pyrophosphate:fructose 6-phosphate 1- 
phosphotransferase, substrate speci- 
ficity, potato tuber, 1487 
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Pyrroline-5-carboxylate reductase 
soybean nodules, 119 
subcellular localization, root/nodule and 
leaf, soybean, 1642 


Q 


Q-enzyme I, nucleotide sequence of cDNA, 
rice endosperm, 1265 
Quercus alba (see Oak, white) 


Radish, changes in lipids during seed storage, 
calorimetric study, 310 

Rapeseed (see Canola) 

Raphanus sativus (Radish) 

Receptors, kinase, Arabidopsis gene with se- 
quence similarity, Brassica oleracea, 
284 


Respiration 
activation, dark NO; and NH," assimila- 
tion, Selenastrum minutum, 495 
ammonium and nitrate absorption, barley 
root, 1294 
anaerobic, corn root tips, low-oxygen ac- 
climation, 213 
atmospheric CO, enrichment, photosyn- 
thesis, Citrus aurantium, 341 
dark, photosynthesis, photoinhibition in 
pea mesophyll protoplasts, 1232 
low root medium pH, corn and broad 
bean, 415 
Rhizobium leguminosarium, dissection of nod- 
ule development, purine auxotrophs, 
bean, 401 
Rhizobium meliloti, NodD2 protein activa- 
tors, trigonelline and stachydrine, al- 
falfa seed, 1526 
Rhizosphere, microbial siderophores, iron 
uptake by plants, 1329 
Ribosomes, active translation of D-1 protein, 
photosystem Il, senescing bean 
leaves, 589 
Ribulose-1,5-bisphosphate 
dissociation from Rubisco, hydrolysis of 
ATP, spinach, 1348 
regeneration, photosynthetic CO, ex- 
change, soybean, 227 
Ribulose activase, alteration of activities, site- 
directed mutagenesis, spinach, 1201 
Ribulose bisphosphate carboxylase, biphasic 
activation, nonsteady-state CO, ex- 
change, spinach leaves, 298 
Ribulose bisphosphate carboxylase activase, 
light-dependent changes, spinach 
leaves, 304 
Ribulose bisphosphate carboxylase/oxygen- 
ase, fluorescence quenching in guard 
cells, intact leaf discs, Tradescantia al- 
biflora, 1238 


chilling tolerance, molecular cloning, gene 
characterization, 1146 

“dehydrin-like” protein expression, em- 
bryos and seedlings, dehydration, 488 

diterpene biosynthesis, chitin, 1169 

endosperm, nucleotide sequence of cDNA, 
starch-branching enzyme or Q-en- 
zyme I, 1265 

enhancement of growth and photosyn- 
thesis, carbon dioxide, 473 

genomic DNA clones, 16.9-kD heat-shock 
proteins, 1723 

leaf 

senescence, methyl jasmonate and cal- 
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cium, 1693 
vascular bundle-specific localization, 
cytosolic glutamine synthetase, 1481 
regulation of growth, abscisic acid, gibber- 
ellin, 1156 
Xanthomonas oryzae and, incompatible in- 
teraction, cationic peroxidase, 1044 
Ricinus communis (Castor bean) 
RNA, messenger 
accumulation, storage protein synthesis, 
zygotic and somatic alfalfa embryos, 
46 


cytosolic, polysomal and ribonucleopro- 
tein complex fractions, alfalfa em- 
bryos, 1590 
induction for phosphoenolpyruvate car- 
boxylase, decreased shoot water con- 
tent, Mesembryanthemum  crystal- 
linum, 759 
wound-inducible glycine-rich protein, car- 
rot, 1689 
Root 
Arabidopsis mutants, cytokinin resistance, 
single genetic locus Ckr1, 1569 
Aster tripolium, radial turgor and osmotic 
pressure profiles, 186 
barley 
immunofluorescent localization, plasma 
membrane H*-ATPase, 1509 
measurement of net fluxes, ammonium 
and nitrate, 734 
nitrate uptake, 1582 
purification, anaerobically induced ala- 
nine aminotransferase, 1520 
respiration, ammonium and nitrate ab- 
sorption, 1294 
temperature-dependent water and ion 
transport properties, 34 
barley seedling, comparative kinetics, ni- 
trate and nitrite uptake, 1124 
Betula pendula, induction, nitrate assimi- 
latory enzymes, 837 
corn 
anaerobic respiration in tips, low-oxy- 
gen acclimation, 213 
fatty acid f-oxidation, glucose starva- 
tion, 595 
inorganic carbon, potassium ion uptake, 
291 
metabolic response, hyperosmotic 
shock, 856 
spatial distribution, abscisic acid, 26 
springback and diagravitropism, 632 
transport interactions, paraquat and 
polyamines, 1400 
corn seedling, putrescine transport, inor- 
ganic cations, 508 
horseradish, light requirement, shoot re- 
generation, 1336 
low pH, corn and broad bean, 415 
maize, seedlings exposed to cadmium, 
thiol pool alteration, 8 
Mesembryanthemum crystallinum, phos- 
phoenolpyruvate carboxylase regula- 
tion, cytokinin, 1664 
oat 
dissociation and reassembly, vacuolar 
H*-ATPase complex, 161 
subunit composition and organization, 
vacuolar H*-ATPase, 170 


sorghum 
hydraulic conductance, water deficit, 
203 
temperat 


transport properties, 34 


A 


t water and ion 


A, 
r 


lil 


Plant Physiol. Vol. 99, 1992 


soybean, subcellular localization, pyrro- 

line-5-carboxylate reductase, 1642 

wheat 

aluminum toxicity, 1193 

elongation, cation interactive effects, 
1461 


Ss 


Salicylate, new plant hormone, 799 

Samanea saman, pulvini, effects of light, 
membrane potential of protoplasts, 
1532 

Schizosaccharomyces pombe, production of 
phytochelatin-cadmium-sulfide com- 
plex, Brassica juncea, 817 

Secale cereale, differential detergent stability, 
major light-harvesting complex II, 
thylakoids, 830 


alfalfa, trigonelline and stachydrine, Rhi- 
zobium NodD2 protein activators, 
1526 

barley, chitinases and embryo-associated 
isoforms, imbibition, 1009 

bean, quantitative analysis, photosynthate 
unloading, 635, 643 

castor bean, genes for a- and 8-subunits, 
pyrophosphate-dependent phospho- 
fructokinase, 1245 

development in broad bean, changes in 
ascorbate system, 235 

pea, proteasome, 1515 

storage protein genes from soybean, sulfur 
nutrition, transgenic petunia, 263 

tomato, abscisic acid deficiency, dormancy 
and germination, 952 


barley, comparative kinetics in roots, ni- 
trate and nitrite uptake, 1124 


corn 
acetylcholine-hydrolyzing 
Stele-cortex interface, 130 
exposure to cadmium, alteration of thiol 
pools, 8 
Y gl t ylcy 
effect, 428 
water transport across root cells, NaCl 
and CaCl, 886 
corn root 
inorganic cations, putrescine transport, 
508 
transport interactions, paraquat and 
polyamines, 1400 
cucumber 
cotyledons during early growth, mito- 
chondrial function and biogenesis, 60 
stem elongation, adaptation to dim-red 
light, 808 
rice and Zizania palustris, “dehydrin-like” 
protein expression, 488 
white oak, stomatal and nonstomatal lim- 
itations, net photosynthesis, 1502 
Selenastrum minutum, activation of respira- 
tion, dark and NH," assimila- 
tion, 495 
Senescence 
bean leaves, active translation of D-1 pro- 
tein, photosystem II, 589 
carnation flowers, ethylene biosynthetic 
pathway transcripts, 526 
floral, ethylene synthesis, petunia polli- 
nations, 38 
methyl jasmonate and calcium, rice leaves, 
1693 


Serine, -tetrahydroxyproline motif, gymno- 


activity, 


synthesis, cadmium 
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sperm extensin, Douglas fir, 548 
Sesame, changes in lipids during seed stor- 
age, calorimetric study, 310 
Sesamum indicum (see Sesame) 
Sethoxydim, absorption, cell cycle progres- 
sion, corn and pea, 1650 
Shock, hyperosmotic, metabolic response, 
maize roots, 856 
Shoot 
maize, seedlings exposed to cadmium, 
thiol pool alteration, 8 
regeneration, light requirement, horse- 
radish hairy roots, 1336 
Siderophores, microbial, iron uptake by 
plants, 1329 
Silene cucubalus 
nucleotide sequence of cDNA, glutathione 
S-transferase, 789 
nucleotide sequence of gene, glutathione 
S-transferase, 1729 
Silene vulgaris, differential metal tolerance, 
metal-imposed strain, phytochelatins, 
1475 
Simmondsia chinensis, nucleotide sequence of 
complementary DNA clone, stearoyl- 
acyl carrier protein desaturase, 362 


Sink 
reduced reproductive strength, wheat veg- 
etative nitrogen compositional 
changes, 1469 
-source interactions, molecular ap- 
proaches, 1267 
Sirato, tissue-specific expression, alternative 
oxidase, 712 
Sodium chloride 


abscisic acid and, phosphoenolpyruvate 
carboxylase induction, Mesembryan- 
themum crystallinum, 1261 
CaCl, and, water transport across root 
cells, maize seedlings, 886 
inhibition of photosynthesis, stomatal and 
nonstomatal components, bell pep- 
per, 219 
Solanum tuberosum (see Potato) 
Sorghum 
hydraulic conductance in roots, structural 
changes, water deficit, 203 
osmotic adjustment 
mechanisms, diurnal osmotic potential 
changes, 577 
relationship, gas exchange rates, 583 
root, temperature-dependent water and 
ion transport properties, 34 
Sorghum bicolor, genetic regulation of devel- 
opment, 765 
Soybean 
cDNA encoding 18-kD late embryogenesis 
abundant protein, nucleotide se- 
quences, 773 
changes in lipids during seed storage, ca- 
lorimetric study, 310 
complementary DNA, late embryogenesis 
abundant protein, nucleotide se- 
quences, 354 
deciduous dicots, photographic survey, 
bundle-sheath extensions, 1677 
leaf 
asparagine and boric acid, allantoate ac- 
cumulation, 1670 
end-product inhibition, photosynthesis, 
1443 
sequencing and characterization, metal- 
loproteinase, 1179 
low molecular weight heat shock proteins, 
1279 


XXXix 


major protease, 8-conglycinin storage pro- 
tein mobilization, 725 
N,-fixing, source leaves, photosynthate 
metabolism, 1105 
nodules, pyrroline-5-carboxylate reduc- 
tase, 119 
NO; uptake by roots, phloem-translo- 
cated malate, 1118 
role of ribulose-1,5-bisphosphate regen- 
eration, induction requirement, pho- 
tosynthetic CO, exchange, 227 
root/nodule and leaf, subcellular localiza- 
tion, pyrroline-5-carboxylate reduc- 
tase, 1642 
seed storage protein genes, sulfur nutri- 
tion, transgenic petunia, 263 
suspension cultures, characterization, se- 
creted purple phosphatase, 391 
tissue-specific expression, alternative oxi- 
dase, 712 
transgenic, regeneration, electroporated 
protoplasts, 81 
Sperm, cell from corn pollen, flow cytometric 
characteristics, 54 
Spinach 
acclimation to cold, 70-kD heat shock cog- 
nate proteins, 1362 
activation of membrane-bound and solu- 
ble CF,, thioredoxin, 153 
alteration of ribulose activase activities, 
site-directed mutagenesis, 1201 
changes in fluorescence quenching, di- 
thiothreitol feeding, illuminated 
leaves, 124 
differential detergent stability, major light- 
harvesting complex II, thylakoids, 830 
dissociation of ribulose-1,5-bisphosphate, 
Rubisco, hydrolysis of ATP, 1348 
factors regulating phosphorylation, status 
of sucrose-phosphate synthase, 1435 
K* stimulation of ATPase activity, chloro- 
plast inner envelope, 553 
leaf 
biphasic activation, ribulose bisphos- 
phate carboxylase, 298 
developmental history, low temperature 
photoinhibition, 1141 
end-product inhibition, photosynthesis, 
1443 
light-dependent changes, ribulose bis- 
phosphate carboxylase activase, 304 
mesophyll cells, lithium, cold-induced mi- 
crotubule depolymerization, 1716 
photosystem I subunits, organization and 
topology, 901 
regulation of plastid gene expression, pho- 
tooxidative stress, 1406 
Spinacia oleracea (see Spinach) 
Sporamin, gene expression, polygalacturonic 
acid, sweet potato, 422 
Sporangiophores, Phycomyces, growth rate 
fluctuations, 1376 
Squash, rapid method for isolating glandular 
trichomes, 1 
Stachydrine, trigonelline and, Rhizobium 
NodD2 protein activators, alfalfa 
seed, 1526 
Stachys sieboldii (see Artichoke, Japanese) 
Starch 
-branching enzyme or Q-enzyme I, nu- 
cleotide sequence of cDNA, rice en- 
dosperm, 1265 
-deficient maize genotypes, carbohydrate 
intermediates, endosperm, 146 
end-product inhibition of photosynthesis, 


| | 

Seed 
Seedling 


various plants, 1443 
sucrose synthesis and, circadian regula- 
tion, sugar beet leaves, 1393 
Stearoyl, -acyl carrier protein desaturase, 
complementary DNA clone, Sim- 
mondsia chinensia, 362 
Stele-cortex interface, acetylcholine-hydro- 
lyzing activity, corn, 130 
Stem, elongation in cucumber seedlings, ad- 
aptation, dim-red light, 808 
Stomata 
conductance and photosynthesis control, 
leaf to air vapor pressure deficit, cas- 
tor bean, 1426 
inhibition of photosynthesis, exposure to 
NaCl salinity, bell pepper leaves, 219 
nonstomatal limitations and, net photo- 
synthesis, woody angiosperms, 1502 
Storage proteins 
8-conglycinin, mobilization, major pro- 
tease in soybean, 725 
methionine-rich 2S albumin, cotton Mat5- 
A gene and Mat5-D cDNAs, 779 
soybean, sulfur nutrition, transgenic pe- 
tunia, 263 
synthesis and messenger RNA accumula- 
tion, development, zygotic and so- 
matic alfalfa embryos, 46 
translational control in somatic embryos, 
alfalfa, 1590 
two different types of protein bodies, 
wheat endosperm, 718 
wheat, specific reduction, thioredoxin, 919 
wheat vegetative nitrogen, reduced repro- 
ductive sink strength, 1469 
Succinyl-coenzyme A synthetase, role in 6- 
aminolevulinic acid biosynthesis, Eu- 
glena gracilis, 482 
Sucrose 
accumulation, enzymic components, wild 
tomato, 324 
carbon partitioning and growth, starchless 
tobacco mutant, 1449 
end-product inhibition of photosynthesis, 
various plants, 1443 
G-box sequence as essential element, 
methyl jasmonate response, potato 
proteinase inhibitor II promoter, 627 
H*-sucrose symporter, substrate specific- 
ity, beet plasma membrane, 439 
metabolism, role of sucrose-phosphate 
synthase, leaves, 1275 
sink-source interactions, molecular ap- 
proaches, 1267 
synthesis, circadian regulation, sugar beet 
leaves, 1393 
Sucrose-phosphate synthase 
factors regulating phosphorylation, spin- 
ach, 1435 
pathway of sugar accumulation, sucrose- 
accumulating tomato fruits, 434 
proteins in wheat leaves, NO; and kinase 
activity, phosphorylation, 344 
Sugar, uptake and metabolism, developing 
endosperm, tassel-seed _tunicate 
maize, 1540 
Sulfur, nutrition, soybean seed storage pro- 
tein genes, transgenic petunia, 263 
Sunflower 
changes in lipids during seed storage, ca- 
lorimetric study, 310 
deciduous dicots, photographic survey, 
bundle-sheath extensions, 1677 
hydroxyproline-rich glycoprotein gene 
family, wound-inducible member, 
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775 
leaf, end-product inhibition, photosyn- 
thesis, 1443 
Superoxide dismutase, induction in bean, 
ethylenediurea, 1388 
Sweet potato, sporamin and §-amylase gene 
expression, polygalacturonic acid, 422 
Synechocystis, two subunits of cyanobacterial 
photosystem I, n-side of thylakoid 
membranes, 239 
Synechocystis PCC6803 
bicarbonate concentration, 601 
inorganic carbon transport, 
gene, 1604 
molecular cloning and sequencing, ADP- 
glucose pyrophosphorylase, 359 
Syragrus cocoides (see Palm) 
Syringomycin, -stimulated phosphorylation, 
plasma membrane H*-ATPase, beet 
storage tissue, 1314 


ictA/ndhL 


T 


Tapetal, immunological characterization of 
protein, developing anthers, Easter 
lily, 822 
Tecomaria capensis (see Honeysuckle) 
Temperature 
-dependent water and ion transport prop- 
erties, abscisic acid, barley and 
sorghum roots, 34 
low 
assimilate production and translocation, 
muskmelon, 966 
membrane lipid polyunsaturation, Ara- 
bidopsis thaliana chloroplasts, 197 
photoinhibition, developmental history 
of spinach leaves, 1141 
phase behavior and permeability, thyla- 
koid lipid vesicles, 912 
plant growth environment effects, rape- 
seed microspore development and 
culture, 468 
Thermogenesis, salicylate as a new plant 
hormone, 799 
Thermotolerance, low molecular weight 
heat-shock proteins, soybean, 1279 
Thidiazuron, morphoregulatory role, somatic 
embryogenesis, geranium hypocotyl 
cultures, 1704 
Thiol, alteration in roots and shoots, maize 
seedlings exposed to cadmium, 8 
Thiol protease, purification and characteriza- 
tion of aleurain, 848 
Thioredoxin 
membrane-bound and soluble CF,, char- 
acterization of activation, spinach, 
153 
specific reduction of wheat storage pro- 
teins, 919 
Threonine, feedback-insensitive enzymes, 
aspartate pathway, tobacco, 1285 
Thylakoids 
differential detergent stability, major light- 
harvesting complex II, mono- and di- 
cotyledonous plants, 830 
lipid vesicles, effect of temperature, phase 
behavior and permeability, 912 
n-side, assembly of two subunits, cyano- 
bacterial photosystem I, 239 
pea, alkaline phosphatase, 1029 
pea chloroplasts, importation, chlorophyll 
a/b binding proteins, 247 
Tobacco 
aspartate pathway, feedback-insensitive 
enzymes, 1285 
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changes in lipids during seed storage, ca- 
lorimetric study, 310 
haploid cell suspensions, characterization, 
UMP synthase mutants, 1216 
immunological characterization of tapetal 
protein, developing anthers, Easter 
lily, 822 
leaf 
biochemical plant responses to O3, 1321 
end-product inhibition, photosynthesis, 
1443 
inhibition of catalase, 3-amino-1,2,4- 
triazole, 533 
measurement of indolebutyric acid, iso- 
tope dilution gas chromatography, 
mass spectrometry, 1719 
migration of cryptogein, 843 
reactivation of silent gene, DNA methyla- 
tion, 409 
starchless mutant 
carbon partitioning, growth, 1449 
mitochondrial regulation, photosyn- 
thesis, 276 
transgenic, Agrobacterium tumefaciens iaaM 
and iaaH genes, 1062 
Tomato 
abscisic acid-deficient seed, dormancy, 
germination, 952 
changes in lipids during seed storage, ca- 
lorimetric study, 310 
fruit acid invertase complementary DNA, 
351 
leaf, end-product inhibition, photosyn- 
thesis, 1443 
lipoxygenase from leaves, response to 
plant pathogenic pseudomonads, 571 
proteinase inhibitor I, in vitro processing, 
barley microsomal membranes, 378 
rapid method for isolating glandular tri- 
chomes, 1 
sucrose-accumulating fruits, pathway of 
sugar accumulation, sucrose phos- 
phate synthase, 434 
suspension cells, effect of specific elicitors, 
Cladosporium fulvum, 1208 
wild, enzymic components, sucrose accu- 
mulation, 324 
Tonoplast 
H*-ATPase, binding of 7-chloro-4-nitro- 
benzo-2-oxa-1,3-diazole, mung bean 
hypocotyls, 652 
intrinsic protein, vacuolar membrane, Ar- 
abidopsis thaliana, 561 
zucchini, polypeptides, proton transport 
and phosphorylation, 1635 
Tradescantia albiflora, intact leaf discs, fluo- 
rescence quenching, guard cells, 1238 
Trichomes, glandular, rapid method for iso- 
lation, various species, 1 
Trifolium subterraneum (see Clover) 
Trigonelline, stachydrine and, Rhizobium 
NodD2 protein activators, alfalfa 
seed, 1526 
Triosephosphate isomerase, repression in 
barley mutant “albostrians”, 895 
Triticum aestivum (see Wheat) 
Turgor 
quantitative analysis of photosynthate un- 
loading, developing bean seeds, 643 
radial, intact and excised roots, Aster tri- 
polium, 186 


U 


UDP-glucose:protein transglucosylase, po- 
tato tuber, catalyzation of its own glu- 
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cosylation, 1342 

Ultraviolet-B radiation, enhancement of 
growth and photosynthesis, carbon 
dioxide, rice, 473 

UMP synthase, mutant characterization, 
haploid cell suspensions, tobacco, 
1216 


Vv 


Vacuolar membrane, vegetative and seed- 
specific forms, tonoplast intrinsic pro- 
tein, Arabidopsis thaliana, 561 

Vacuoles, mechanisms for sequestering 
metal ion activity, computer simula- 
tion, 621 

Valine, Arabidopsis acetohydroxyacid syn- 
thase, ion in Escherichia coli, 
feedback inhibitors, 812 

Vanilla planifolia, phenylpropanoid metabo- 
lism, 256 


Velvetleaf, rapid method for isolating glan- 
dular trichomes, 1 

Vicia faba (see Broad bean) 

Vigna sinensis, differential detergent stability, 
major light-harvesting complex II, 
thylakoids, 830 

Vinca minor, differential detergent stability, 
major light-harvesting complex II, 
thylakoids, 830 

Vine, red trumpet, immunological character- 
ization of tapetal protein, developing 
anthers, Easter lily, 822 


w 
Walnut, black, seedling, stomatal and non- 


stomatal limitations, net photosyn- 
thesis, 1502 
Water 
decreased content in shoots, mRNA for 


phosphoenolpyruvate _ carboxylase, 
Mesembryanthemum crystallinum, 759 
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deficit, hydraulic conductance in roots, 
sorghum, 203 
leaf of Pterocarpus indicus, spatial D/H 
heterogeneity, 348 
potential 
elongation and inhibited abscisic acid 
accumulation, corn, 26 
endosperm cell division, maize kernels, 
1051 
radial turgor and osmotic pressure profiles, 
intact and excised roots, Aster tripo- 
lium, 186 
splitting, susceptibility of photosystem II 
to photoinhibition, pea, 16 
stomatal and nonstomatal limitations, net 
photosynthesis, woody angiosperms, 
1502 
stress, osmotic adjustment in sorghum, 
577 
stress-related proteins, cotton Lea4 and 
LeaA2 group 1 Lea genes, 783 
temperature-dependent ion transport 
properties, abscisic acid, barley and 
sorghum roots, 34 
transport across root cells, NaCl and 
CaCl, maize seedlings, 886 
Watermelon, changes in lipids during seed 
storage, calorimetric study, 310 
Wheat 
aluminum partitioning, 1021 
cold acclimation, cDNA, 50-kD protein, 
1381 
differential detergent stability, major light- 
harvesting complex II, thylakoids, 830 
embryo, optically pure abscisic acid ana- 
logs, germination inhibition, 501 
endosperm, presence, two different types 
of protein bodies, 718 
heat-shock response, molecular and phys- 
iological analysis, 1455 
leaf, NO; and kinase activity, phospho- 


enolpyruvate carboxylase, 344 

root, aluminum toxicity, 1193 

root elongation, cell-surface electrical po- 
tential, cation interactive effects, 1461 

storage proteins, specific reduction, thio- 
redoxin, 919 

vegetative nitrogen compositional 
changes, response to reduced repro- 
ductive sink strength, 1469 

Wound, -inducible glycine-rich protein, car- 

rot, 1689 


x 


Xanthium strumarium 
abscisic acid biosynthesis, lipoxygenase- 
like enzyme, 1258 
salicylate as a new plant hormone, 799 
Xanthomonas oryzae, rice and, incompatible 
interaction, cationic peroxidase, 1044 
Xylem 
genetically related peaches, cold acclima- 
tion, 1562 
hydraulic conductance in roots, water def- 
icit, sorghum, 203 
Xyloglucan, oligosaccharides, inhibition, 
auxin-stimulated growth in pea, 180 


z 


Zea mays (see Corn) 

Zeaxanthin, mediation of formation by Meh- 
ler-peroxidase reaction, fluorescence 
quenching, Latuca sativa, 1354 

Zinc, mechanisms for sequestering metal ion 
activity, computer simulation, plant 
vacuoles, 621 

Zizania_ plustris, “dehydrin-like” protein 
expression, embryos and seedlings, 
dehydration, 488 

Zucchini, tonoplast polypeptides, proton 
transport, phospholipid platelet-acti- 
vating factor, 1635 


